The problem of nonuniqueness for a singular Cauchy-Nicoletti boundary value problem is studied. The general nonuniqueness theorem ensuring the existence of two different solutions is given such that the estimating expressions are nonlinear, in general, and depend on suitable Lyapunov functions. The applicability of results is illustrated by several examples.
i 1 ,i 2 ,...,i l are fixed integers such that 1 ≤ i 1 < i 2 < ··· < i l ≤ n. I is set to be equal to {i 1 ,...,i l }. Prx denotes a projection of x such that Pr x = (x i1 ,...,x il ), while Pr* x denotes a complementary projection to Pr x. Clearly, Pr*x = (x j1 ,...,x jn−l ), where 1 ≤ j 1 < ··· < j n−l ≤ n, {i 1 ,...,i l } ∩ { j 1 ,..., j n−l } = ∅. R k α,β;b (x 0 ) andR k a,A are used for the notation of the set {(t, x) ∈ R k+1 : α < t < β,|x − x 0 | ≤ b} and the set {(t, x) ∈ R k+1 : a < t < A, x ∈ R k }, respectively. The symbolR n a,A will be used for the set {(t, x) ∈ R n+1 : a ≤ t ≤ A, x ∈ R n }. ∆(α,β) denotes the interval (min(α,β),max(α,β)).
The ..,τ n ) is used for the notation of the
The fundamental role in the proof of our main theorem will be played by the following theorem by Kiguradze, which is adapted from [12] (see also [10] ) in a simplified form.
has at least one solution
Results
Consider a Cauchy-Nicoletti boundary value problem
where
Assume that 
holds for i ∈ I, j = 1,...,k i , and for any solution x(t) of (2.1) a.e. on any interval
Then the Cauchy-Nicoletti boundary value problem (2.1) has at least two different solutions on [a,A], either of which satisfies
Proof. Without loss of generality, it can be assumed that I = {1, ...,l},
For any i ∈ I and j ∈ {1, ...,k i }, denote
According to (2.5) and to the uniform continuity of V i j (B i ,·), we have a relation
for y ∈ R n , Pr y = y 0 , and for y * ∈ R n sufficiently close to y. Hence it can be supposed without loss of generality that y 0 = Pr x 0 .
Further, the uniform continuity of V i j (B i ,·) implies that the inequality
holds provided that λ > 0 is sufficiently small. Therefore, we can choosex 1 ,
(2.14)
..,l, and
holds, Kiguradze theorem implies that the boundary value problem
Now we will prove that lim
..,l and j = 1,...,k i . In view of (2.14), the inequality
holds for t ∈ (a,A) sufficiently close to B i . Suppose for definiteness that t i < B i , that is, 
Using (2.8), we get
a.e. on J i . As g i j (t,u 1 ,...,u j−1 ,·,u j+1 ,...,u n (s)) is nondecreasing, we have
a.e. on J i . Therefore, the function m i j (t) − ϕ i j (t) is nondecreasing on J i , which is a contradiction to m i j (τ i2 ) = ϕ i j (τ i2 ). Thus
Now the condition lim t→ti+ ϕ i (t) = 0 implies lim t→ti+ m i (t) = 0. With respect to the continuity of
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x 0i (i ∈ I) and the estimation
(t i ,B i ). Then the Cauchy-Nicoletti boundary value problem (2.1) has at least two different solutions on [a,A], either of which satisfies |x i (t) − z i (t)| ≤ ϕ i (t) for t ∈ ∆(t i ,B i ) and i ∈ I.
Proof. Without loss of generality, it can be supposed that I = {1, ...,l} and Prx = (x 1 ,...,
holds for any solution x(t) of (2.1) a. e. on any interval (α i1 ,α i2 ) ⊆ ∆(t i ,B i ) for which ϕ i (t)<V i (t,x(t))<ϕ i (t) + ε i (t) on (α i1 ,α i2 ). The assumptions of Theorem 2.1 are satisfied. Put t 1 = 0,t 2 = t 3 = ··· = t n = 1,
..,n;k = j + 1,...,n), and µ 1 (t) ≡ 0. Let B 1 = 1. Then τ 1 = τ 2 = ··· = τ n = 1, Proof.
Considering the system
. . .
x n =f t,x 1 ,x 2 ,...,x n ,
x n t n = x 0n , (2.39) and applying Corollary 2.2, we get 
where 1] ,R] being a positive function. Since 
x 0i and the inequalities Proof. Without loss of generality, it can again be assumed that I = {1, ...,l} and Pr
for any solution x = x(t) of (2.1) a.e. on any interval (α i1 ,α i2 ) ⊆ ∆(t i ,B i ) for which 
